[Effects of overexpression of key enzyme genes on guanosine accumulation in Bacillus amyloliquefaciens].
To study the effects of overexpression of key enzyme genes (prs, purF and guaB) on guanosine production in Bacillus amyloliquefaciens TA208. The prs, purF, guaB and prs-purF genes were inserted into constructed expression plasmid PBE43. All these constructed plasmids were electroporated into B. amyloliquefaciens TA208. The transcriptional level of various genes in the resulting strains was tested by real-time quantitative PCR. The activity of inosine 5'-monophosphate dehydrogenase in the resulting strains was detected. Finally, cell growth, glucose consumption and guanosine production of 4 engineering strains along with control strain were examined. The transcriptional analysis showed that overexpression of prs, purF and guaB gene accompanied by their own transcription level up-regulated. Overexpression of prs or purF genes alone slightly down-regulated the transcriptional level of purine operon, but overexpression of guaB gene independently did not disturb the transcription of prs gene and purine operon. Enzyme activity analysis showed that overexpression of prs or purF gene did not change the activity of inosine 5'-monophosphate dehydrogenase and its activity increased by 126% through overexpression of guaB gene. Finally, by fermentation flask test, we found that overexpression of prs and purF gene alone could not promote guanosine accumulation. However, overexpression of guaB gene resulted in an increase in the production of guanosine, which was 20.7% higher than the control strain. The guanosine concentration and the conversion ratio from glucose to guanosine in the host strain containing co-expression plasmid were 14.4% and 6.8% higher than the control strain. Overexpression of guaB gene could enhance the guanosine yield in the culture broth. However, for prs and purF gene, only co-expression of them could lead to a significant improvement of guanosine production in B. amyloliquefaciens. It should provide a valuable insight into the construction of industrially important strains for guanosine production by metabolic engineering.